We report the clinical presentation, imaging findings, intra-operative appearance and pathological results of an exophytic renal cell carcinoma (RCC) of the upper pole of kidney which was presumed to arise from the ipsilateral adrenal gland. The origin of the mass was virtually indistinguishable on imaging and intraoperatively. It was determined only at histopathology examination of the resected tumor specimen. The authors are presenting few observations based on retrospective analysis of imaging and intra-operative finding of this diagnostic dilemna. This case highlights the prudent use of imaging and management approach in this group of tumors, so that adequate treatment strategies can be made preoperatively.
Introduction
Upper pole exophytic renal cell carcinoma (RCC) and an ipsilateral adrenal mass may be diagnostically indistinguishable by virtue of their large size and anatomical contiguity. Only few studies regarding the same are documented in literature. There are multiple differential diagnosis of adrenal pseudo masses. We have described an upper pole renal mass whose origin could not be discriminated from the ipsilateral adrenal gland on pre-operative magnetic resonance imaging (MRI) and was presumed arising from the left adrenal gland due to its radiological findings.
The mass (which was almost 12 cm in size) was resected using laparoscopic technique and was differentiated on pathological and immunohistochemical analysis of the resected specimen. In additon, a small synchronous intra-cortical RCC involving the mid-pole of the same kidney was identified only at histopathology. Retrospective analysis of the MRI and clinical investigations performed for evaluation of the tumor revealed the lacunae and markers which should always be considered during evaluation of such a mass, so as to preempt the clinician to decide the mangement and surgical strategy in similar lesions.
Case Report
A 48-year-old lady was referred to our tertiary care institute for assessment of lump in the left flank with associated intermittent dull-aching pain since 1 month. The patient was on pain-relief medication for the same. No associated symptom of hematuria, pyuria, lithuria, recurrent urinary tract infections or fever was elicited. Co-morbidities such as diabetes, hypertension and asthma were absent. No obvious weight or appetite loss was observed. She did not give history of alcohol or substance abuse. The patient was post menopausal without prior history of surgery in the past. She did not report symptoms of profuse intermittent sweating, palpitations or fluctuations in blood pressure. Physical examination revealed a globular non-tender lump at the left renal angle and left hypochondrium. It showed a well-defined lower margin, approximately 6 cm below left costal margin on bimanual palpation and was seen to move with respiration. Laboratory investigations including urinary vanillylmandelic acid (VMA), serum cortisol and 24-h urine metanephrine levels were all within normal reference range (Table 1) . MRI of abdomen, performed to investigate the lump in the left flank, showed a large soft tissue well encapsulated mass, occupying the left flank which was not identified separately from the left adrenal gland (Fig. 1a) . In addition, it was noted that the tumor had a small segment of indistinct fat planes with the upper pole of the left kidney (Fig.  1b) . The mass showed soft tissue heterogeneity with areas of necrosis and fibrosis appearing bright and dark, respectively, on T2WI (Fig. 1a) . A small well-defined rounded lesion appearing hyperintense to the renal parenchyma was seen in the cortex of left renal mid-lower pole. Its signal was suggestive of high density contents (Fig. 1c, d ). Both kidneys showed nor- Exophytic
mal pelvicalyceal systems, signal intensity and parenchymal appearance on the MRI scan. The above imaging and laboratory findings were collectively assessed and a differential diagnosis of a non-functional adrenal tumor due to the predominant suprarenal extent of the mass likely carcinoma, adrenal hemangioma, silent pheochromocytoma or metastatic deposit was considered. A possibility of exophytic RCC or retroperitoneal mesenchymal tumor was also considered. The adrenal was presumed to be the organ of origin. The management plan was based on the tumor size and absence of positive functional tumor markers [1] .
Tumorectomy was undertaken using a left laparoscopic approach. Intra-operatively, the mass was encapsulated, vascular, without obvious infiltration into surrounding tissues, except for a small segment of the left renal upper pole. Tumor debulking with radical nephrectomy was performed (Fig. 2a) . The left adrenal could not be identified separately from the mass during surgery or in the gross specimen. The final histopathological diagnosis based on microscopic appearance and immunohistochemistry markers (Table 2) was RCC, clear cell type, Fuhrman nuclear grade II (Fig. 2b) . The postoperative course was uneventful and the patient is doing well on followup post surgery without any chemo-or radiotherapy.
Discussion
The location of the adrenal gland justifies its inclusion in the list of differential diagnosis of large exophytic upper pole renal 
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tumors and retroperitoneal masses involving the supra-renal space, especially if it cannot be visually separated from the tumor bulk [2] . The logical differential for such a tumor would be an exophytic renal mass; however, careful radiological assessment of such a lesion is mandatory before surgery to obtain a pre-operative road map. A non-contrast MRI was performed for cross-sectional evaluation of our patient before surgery. Dynamic computed tomography (CT) has an advantage over MRI for "known" tumors, since it can help in diagnosis and staging in one examination. However, it has been documented that MRI is beneficial to differentiate indeterminate renal or adrenal masses compared to CT scans and to decide the management plan of such masses [3] . Soft tissue delineation of the mass as well as its fat planes, with adjacent organs is better visualized using the multiplanar ability and three-dimensional (3D) sequences on MRI. In addition specialized techniques such as diffusion, chemical shift and functional imaging with urography provide a multiparametric approach to the lesion in question [4] . It has been shown by Nakamura et al that the role of apparent diffusion coefficient of renal cancer may help in staging the tumor. These findings show that MRI may be an ideal tool to assess such masses in a wholesome manner, so as to obtain pointers to the origin of the mass pre-operatively [5] . On retrospective analysis we observed that the synchronous small tumor in the lower pole of the left kidney may have been better demonstrated and diagnosed preoperatively with a contrast-enhanced MRI, pointing towards a possibility of synchronous RCCs, i.e. an exophytic upper pole lesion and the intra-parenchymal mass. Contrast MRI would have also mapped the vascular supply of the larger tumor which could point to origin of the mass. The involvement of retroperitoneal vessels and lymph nodes could also be better delineated by a contrast study. The diagnostic challenge in this patient was essentially the inability to determine whether it was an adrenal mass with renal infiltration of a renal mass with adrenal involvement. It has been demonstrated that in cases of renal cancer, if the adrenal is not identified separately, it should also be excised during nephrectomy. On the other hand, if the adrenal gland is identified clearly on imaging, it may be spared during radical nephrectomy. The impact of adrenal sparing surgery has longterm endocrinal manifestations for the patient's wellbeing. Fluoro-deoxyglucose positron emission tomography (FDG-PET) and scintigraphy may also be used for tumor origin differentiation; however, it is extremely difficult to visualize a small adrenal gland in relation to the large tumor bulk, such as seen in this patient. Resected specimens may present a diagnostic dilemma for the pathologist and the key to diagnosis lies in a combined gross, microscopic and immunohistochemical analysis. During the course of investigations, our patient did not show positive functional markers. The size of the tumor, irrespective of its origin, mandated a surgical excision [1] . The list of our final differential diagnosis included adrenal carcinoma and an exophytic RCC as the top contenders. The management in this particular patient did not change the outcome for the patient; however, retrospective analysis of the presentation of the mass highlights factors to be considered at the time of radiological evaluation.
Conclusion
It would be prudent for the surgeon and radiologist to take the help of meticulous and recent advanced imaging techniques using dynamic MRI with newer sequences like diffusion and functional urography to attempt a detailed characterization of mass lesions in the suprarenal and renal space before a major surgery like radical nephrectomy, especially through laparoscopic technique.
